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An audit of lesser metatarsal osteotomy by capital
proximal displacement (Weil osteotomy)

David R Tollafield, Consultant Podiatric Surgeon
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AESTRACT

The post-operalive predictabliity of the capital metatarsal displacement osteotomy has not been evalualed before by UK podia-
irists. In this study 36 patients were evaluated using a score to rale the success of their surgery based on patient satisfaction
scores. The scores correlated well (R2=0.94) with an American orthopaedic score rating for this audit.

The proximal displacemeant osteolomy (PDO), also known as the Weil osteotomy, has been shown to be successful in reduc-
ing some keratinous lesions. In this study, 36% cleared complately. The procedure also crealed elevation of toes In 22% of cases
studied (anatomical disturbance and mechanical reasons for toe instability are considered thie main cause of elevation),

Information provided by this audit study will contribute to evidence-based medicing In podiatry. The surgeon and patient will
be guided by the likely outcome expected for this type of surgery. Data have been included for procedures underiaken with or
without a concomitant first ray procedure. The foot surgeon must still consider the place of alternallve procedures where failure

of a PDO is likely to arise
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INTRODUCTION

Metatarsal osteotomies have been used for callus and
meétatarsialgin  since  the beginning of  the century.
Meissenbach carried out one of the lirst recorded elevatory
osteotomies. documented in 1916, Surgeons have used many
variations since then where before excision of the metatarsal
head alone was practised. Some surgeons leave their surgery
s chance. tollowing the principle thar all the lesser
metatarsuls should be osteotomised together withour any
form of internal fixation.

The proximal displacement ostectomy  (PDO) s paotly
referred 10 m worldwide liternture, [L was lirst described in LK
literature relatively recently.’ although it has been used since the
early 1990s in the UK and described at National Contierences
' R Bell was the first British podiatrist to deseribe the use of an
obliquely set osteotomy through the metatarsal articular head in
1990 (Leicester) based on correspondence with L Seon-Weil
{LUSA) L Barouk (France) described this same osteatomy for
multiple metatarsal osteotomies in 1996 (Chester) at a later
conterence commending Scon-Weil tor much ol its design, The
tse and eritical review ol the PDO was presented by the
wuthor ul the [irst Unified Conlerence in Bristol in 1998,
Lesser meratursal vsteotomies carry risks of non-union and
excessive elevation leading to transfer lesions,' Barouk dis-
cussed the elevated toe as an incidental problem that could be
rectified by splinting the toe aggressively following surgery.
The author felt however that the technique should ideally not
necessitate splinting, particularly as the e was oflen
wollen and splinting might take a while to implement. The
15¢ of the McGlamry deglover created good tissue luxity al
the metatarsophalangeal joint (MTPI). but the instrumeni
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wits found 1o be destructive around the plantar plate causing
luck of stability. The use of the PO offers three main bene-
fits:

It shortens the metatarsal

Plantar keratoma can be improved or eradicated
Digital malalignment may be corrected in the transverse
plune.

T P m—

In the case of flexible we deformity. the proximal correc-
tion was considered preferable 1o digital surgery. Where the
deformity 15 rigid then a digital arthroplasty or anthrodesis ix
still required. The procedure does not negate any system of
stepwise surgical approach around the MTP)

Fundamental questions were usked 1o assist the hypothe-
sis that the PDO provided either better or worse results than
other osteotomies. Can the effectiveness of the PDO be meu-
sured? Why does the lesser toe resist correction” Does it help
a plantar kerntoma! Can such a study provide an estimate of
the callus reduction rate” What is the long-term prospect fol-
[owing PDO osteotmmies”?

METHOD & MATERIALS

The proximal displacement procedure is undertnken by torcing
the incised metatarsal head proximally as shown in Figure 1.
The redundant bone is trimmed and stabilised with intemal fix-
ation screw or wire, Eighty one per cent of the cases described
in this paper used AO 2.0 screws in lengths from 12-16mm.

The proximal displacement osteotomy was used on 36
patients aged between 30 and 78, 79% of whom were female.
Forty-seven metatarsals were involved. The longest period of
follow up ar the time of this report was 24 months, the short-
est & months.

A system was designed 10 rate the effectiveness of the
procedure adapted from the Kitaoka score system.” The
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Proximal displacement osteotomy (PDO)
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shaft
osteotomy
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Figure 1. Four osteotomies: proximal displacement (capital), Chevron vertical (capital), oblique (shaft) and oblique
capital after Helal REF:. To avoid abnormal movement and non union, fixation is recommended to obtain best results.

PDO score PDO score PASCOM A
Patient analysis ‘29 Basic Surgery Quality 11 Patient Satisfaction score 100
Return to full mobility 10 No thickened scar line 4 Patient understanding
Raturm (o occupation 5 Mo deformity, toe 5 post operative events
contacts ground fully
All regular footwear can be worn 4 Fixation does nol need 2 Management of
to be removed foot problem
Mo pain or discomfort 5 Patiant critical assessment
Complete lesion clearance 5

Table 1. Scoring system used for MOFPL and Patient Satisfaction Questionnaire (PSQ) - Total of 100 points for four =
domains. The PDO score is divided into patient analysis (MOFPL) and basic surgery quality - Total of 40 points combin@
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system adopted used a score of 0 to 40. This was known as
the PDO score and was divided into a score for mobility-pain
and a score for mobility-occupation-footwear-pain-lesion
(MOFPL - 29 points). The second part of the PDO score
related to the surgical improvement score (11 points possi-
ble) and was based on scar line thickness, deformity and fix-
ation (removal required or not) (see Table 1).

PODIATRIC AUDIT AND CLINICAL OUTCOME
MEASUREMENT (PASCOM)

The overall audit process was facilitated by an electronic sys-
tem based on & Microsoft Access database, which was devel-
oped for retrieval of all our surgical data, Patient satisfaction
or PSQ is scored electronically after inputting patient
responses, This audit tool measures the overall satisfaction of
surgery and service delivery and is divided into four
domains, collectively scored out of 100, The score is there-
fore representative of more than just the primary surgeon’s
performance. The four domains cover patient understanding,
post-operative events, and management of foot problems and
patient assessment. Two score systems were therefore used,
the first the PDO score and the second the PSQ scores asso-
ciated with PASCOM (Table 1),

Three criteria have been considered in this report from
which evidence of effectiveness is described:
. Level of discomfort from the problem after surgery
2. Effect on the lesion (if one was present beforehand)
3. The correction of the deformity.

An audt of lesser metatarsal osteotomy by caphal proximal displacement (Weil ostaotomy)

RESULTS

Level of discomfort following
osteotomy (6-24 months)

While 13 patients indicated some discomfort occasionally,
76% (25) of the patients studied felt better than before
surgery, Four patients indicated pain at rest and four when
walking or standing.

Effect on the leslon

Twenty four per cent of patients in the smdy had no lesion
under the metatarsal to start with. Of those patients who did
have lesions, 36% were cleared completely, and a reduction
in size and symptoms was shown in 32%. Therefore, 68%
benefited from surgery. Sixteen per cent found no change in
their lesion and 8% experienced transfer of their lesion to
another metatarsal,

Correction of deformity

One criterion associated with good outcome following
surgery on a lesser metatarsal is that the digit will touch the
ground after surgery. In 22% (7) of cases the digit did not
touch the ground using the apex. In 47% of cases the digit lay
flat but failed to touch the ground at rest, however it worked
effectively for the propulsive period of gait. Six per cent
demonstrated a beiter position i.e. in this case the toe was
raised above Smm bul lay in a more satisfying position.

o N B OO O O
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68- 74 80- 86

92- 98

55 61 67 73 79 8 91 97 100

Figure 2. Frequency distribution for patient satisfaction data for the PDO. The range Is from 20 (low score) to highest score
of 100. The graph Is skewed toward the higher end although a marginal bimodal peak Is seen between 56-79." is regarded
as completely unsatisfactory while scores above 80 provide a good indication for success. (Data derived from PASCOM).

February 2001 British Journal of Podiatry 17
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Three per cent (1) case had no change and 6% (2) cases felt
that the toe was in a worse position (each of these patients
scored 12 and 13 respectively on the PDO score of 40).
Seventy per cent (23) of the procedures performed were the
result of multiple procedures.

Some of the assessment inevitably included other
surgery. In one case the patient had no less than four opera-
tions and, while she had improved, at the time of assessment
a neuroma still had to be managed; this accounted for a PDO
score of 12 and PSQ of 51, deemed 1o be the lowest in the
study (Figure 2),

Analysis of data

PDO scores were organised into three groups: single opera-
tion/metatarsal (A — 34%). double operation/two or more
metatarsal osteotomies (B — 22%) and an osteotomy with a
first ray procedure (C - 44%), There was no significance
between the score values for each group using the U
Mann-Whitney test (Table 1). PSQ scores (max. 100) corre-
lated well with the effect of the PDO score (max 40) R? =
0.91. The section associated with MOFPL correlated even
more strongly with surgical assessment (R*=0,94),

DISCUSSION

This investigative work formed part of an audit review for a
pmcedum not currently reported in UK literature. The analy-
sis was undertaken using the author's earlier work on audit *

A full audit on 36 cases was conducted up to the end of
1997. Two failures associated with toe contact following
surgery gave concern. The PDO procedure was stopped
while data were collected retrospectively to see if this was
chance, or whether 4 fault lay in the surgical technique. Of 36
cases, only 33 cases had full data with clinical review, and
9% were lost to follow up.

The effect on reducing the size and. indeed, symptoms
associated with keratoma was better than expected in this
study compared with evidence gathered from other lesser
metatarsal procedures (Table 2). The vertical displacement
(chevron osteotomy) had a 9% transfer callus incidence
(n=45) and 24% had residual pain. DuVries's origina]
condylectomy experienced transfers in 32% of cases.’
Coughlin modified the condylectomy, and noted that only
13% experienced transfer and 5% failed to improve.* Despite

Table 2. Incidence of transfer lesions following
metatarsal osteotomy/excision techniques. The results
do not represent studies using the same methodology.

Source Procedure %
Tollafield Proximal displacement T
Dreben’ Chevron vertical displacement 9
Giannastras® Z shortening/oblique shaft 10
DuVries® Plantar Condylectomy 13
Pedowitz* Distal oblique 25¢
Winson® Distal obligue a2
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Helal's claim of 77% good results for keratoma, Winsonh
study used this technique in 94 cases and found 32% had ¢ )
nificant problems." "* This technique was recommended wi
central elevation of metatarsals 2-3-4, Winson found SBHY
recurrence of lesions." '

Seventy per cent of the procedures in this study mm;.[
multiple cases. The fact that the second toe was
incriminated in forefoot pathology meant that the sy
was performed because of toe displacement or a long second
metatarsal length problem.

Correction of the toe has not been well documéng
While Barouk (cited earlier in the paper) suggested tha
elevation could be remedied by splinting, the mechani
the MTPI are very complex and the anatomical relation;
with the plantar plate an important one. As this was &
concern leading to audit, some discussion is essential abay
the anatomy of the MTPJ and its mechanics,

Fortin et al proposed that a reduction of 48% of force &
needed to disarticulate the lesser MTPJ if the collateral [igg:
ments are sectioned.” Surgery will involve moving the hes
the metatarsal proximally. The plantar plate and collateral
aments that form a soft tissue box around the MTPJ are in;
with surgery. Effective reduction of MTPJ deformity
successful where the MTPJ is not appropriately released
gap should be created to reduce MTPJ overlap with the b
the proximal phalanx. The attachment of the plate to
metatarsal is weak compared with the base of the proxi
phalanx. MeGlamry suggests releasing the metatarsal
reduce the effect of capsulodesis that arises with some
deformities,' The deglover instrument, in releasing the und er
surface of the metatarsal, sweeps away the volar plate atts .,u;'
ments, As the proximal attachments are weaker the struct ¢is
easy o section. The paradox that arises is created by overp ull
of the extensor tendon causing the toe 1o ride up,

While the deglover releases the joint usefully at s
within 4-6 weeks the toe is observed as abnormally ra
after surgery. Once the plantar plate is sectioned then
29% of force is required 1o dislocate the MTP). Further
in the case history of a 6-year-old girl who sustained
hyperextension injury, the deforming force was found to diss
rupt the volar plate so that the extensor tendons maintained
extension, ,

To further confuse the point, with metatarsal condyleg
tomies, (he metatarsal must be exposed sufficiently 1o allow
the head to be viewed for trimming."! Cases of elevation
condylectomy have not as yet been cited and there is no evis
dence to suggest that reduction of the plate attachment ca
es a deleterious effect.”” The volar plate is cup shaped
provides a cushion to the joint. Indeed, Dr Valenti postula
in his UK lecture tour (c.1992) that disruption of
gave rise to plantar keratoma. No version of this work
yet been recovered in the English language. i

Joint stability is directly associated with the volar
because it has an insertion of interosseous tendons,
metatarsal ligamems and fibrous sheath of the flexor rendom
as well as the collateral ligaments.'*"" The possible reasons
for disruption are plentiful when related to the anatomical
structures, which have been surgically disturbet
Furthermore, the plantar fascia assists maintenance of e
load when the toe is in propulsion, therefore this tmw 1'*1
inevitably affected as well. |
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The only surgical procedure o olfer effective toe reduc-
gion  with  dislocation  problems  relates 10 Basal
hemiphalengectomy described initially by Gocht &
DeBrunner (192711 even here only 60 of 86 cases had
toral reliel. Girdlestone’s 1lexor to extensor transfer may he
used for toe istability.  Collateral ligament release and cap-
sulotomy were performed i all of the cases. Even with this
prﬁc‘#dllr{‘. 465 were left with 7Tmm ol elevation, "

Fram clinical experience und the lmited research avail-
able on post lesser metatarsal surgery resulis, several impor-
ant fuets hove been considered. Any reduction of MTPJ
deformity will involve the plantar plate in some way. Repair
of the dorsil sides (accessible by standard surgical exposure)
of the capsule and ligaments does not constitute a (ull repair
as the distal portion of the joint is not included,

CONCLUSION

When compared with other procedures, findings reported from
this study suggest thit the PDO (Weil osteotomy ) fairs better or
ot least as well as other metatarsil osteotomies ( Table 29,

Thie incidence und predictability of poor results have not
been evaluated betore. The author believes that the extensor
mechunism will override the weakened flexor mechanism
and cause an elevated toe for the following rensons;

I.  The extensor hood and tendon. when unopposed hy
interosseous and lumbnical insertions 1o counter exten-
ston. will develop an overpull dorsully.' Surgical transfer
of the llexor tendon will wineliorate some of this problem
but will not cure the problem in_ull cases, The use of soft
splinting is advised, bur no substantial research has been
developed to assist this theory over a long period,

2 Where pathology in the MTPJ is already poor and the
inteinsie muscles weikened already. the toe will be less
able to recover full function. The cut direction is almost
sertainly entical to the effect on the reciprocal soft tis-
sue hiomechanics following surgery

The dorsal metatarsal bone 15 timmed ax redundant, This
ultimately leads o hone haemarrhage within the capsule, In
this stidly. the capsule was closed with one suture pliced
without tension 1o avoid pulling the we proximally. Any
haematoma associated with bone resection may lead 1o
greater scarring in association with capsular damage, causing
the toe (o contract and elevate.

It the level of symptams associated with plantar keratoma
are severe enough then surgery for keratoma management by
PDO maybe justified il lesion iransfer can be accepted (around
8% with 68% overnll improvement. Twenty four per cent of
panients tound some element of discomfort after & months,
particulurly where mulliple procedures were wtilised. The
seores wssocinted with single osteotomies and multiple proce-
Uures did not suggest a greater likelihood of poor outcome.

The PDO procedure should be used with caution, Utilising
this procedure for Nexible (oe deformity and long metatarsals
may nat always be appropriate. Well-documented surgeries in
the literature still suggest success from the vertical chevion
ostectomy. Ginnnestras” shortening osteotomy, flexor 10 exten-
sor transter procedure and modified  (Coughling condylecto-

my."" The use of the basal hemiphalengectomy has a place in
surgery bui should be used a5 lust resort, Opinions do vary
between foot surgeons on the use of the basal hemiphalengecto-
my. Poor cosmetic appenrance due o shorening and altered
biomechanics makes it less acceptable. ulthough there is o place
tor this operation with severe degenerative joint discase, The
Schwartz osteotomy described as a double oblique lesser
metatarsal osteotomy 16 offers similar security (o the PDO-Weil
osteotomy but us vet has not been audited robustly in the UK.
Female patients probably have higher expectations follow-
ing toe surgery than males in order to sccommodate a wider
variety of lootwear styles. Kilmartin is perfectly correct, less-
er metatarsal surgery is untorgiving and more research i1s
required.” T Glyn Thomas reminds us that within the Toot,
metatarsal ostieatomies give rnise o most foot litigation,”
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